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Figure 2 

G protein-coupled receptors: 

(Division into Class A 
Or Class B) 



Al adenosine receptor [Homo sapiens]. ACCESSION AAB25533 
npivyaf riqkfrvtfl kiwndhfrcq pappidedlp eerpdd 
Class A 

adrenergic, alpha -1B-, receptor [Homo sapiens]. ACCESSION NP_000670 
npiiypc sskefkrafv rilgcqcrgr grrrrrrrrr Iggcaytyrp wtrggslers qsrkdsldds gsclsgsqrt 
lpsaspspgy lgrgapppve lcafpewkap gallslpape ppgrrgrhds gplftfkllt epespgtdgg asnggceaaa 
dvangqpgfk snmplapgqf 
Class A 

adrenergic receptor alpha-2A [Homo sapiens]. ACCESSION AAG00447 
npviytifh hdfrrafkki Icrgdrkriv 
Class A 

alpha-2B-adrenergic receptor - human. ACCESSION A37223 
npviytifh qdfrrafrri Icrpwtqtaw 
Class A 

aIpha-2C-adrenergic receptor - human. ACCESSION A3 1237 
npviytvfn qdfrpsfkhi lfrrrrrgfr q 
Class A 

beta-l-adrenergic receptor [Homo sapiens]. ACCESSION NP_000675 
npiiycrs pdfrkafqgl lccarraarr rhathgdrpr asgclarpgp ppspgaasdd ddddwgatp parllepwag 
cnggaaadsd ssldepcrpg faseskv 
Class A 

beta-2 adrenergic receptor. ACCESSION P07550 

npliycrsp dfriafqell clrrsslkay gngyssngnt 361 geqsgyhveq ekenkllced lpgtedfvgh qgtvpsdnid 
sqgrncstnd sll 

Class A 

dopamine receptor Dl [Homo sapiens]. ACCESSION NP_000785 
npii yafnadfrka fstllgcyrl cpatnnaiet vsinnngaam fsshheprgs iskecnlvyl iphavgssed 
lkkeeaagia rpleklspal svildydtdv slekiqpitq ngqhpt 
Class A 

D(2) dopamine receptor. ACCESSION P14416 
npiiyttm iefrkaflki lhc 
Class A 
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d3 dopamine receptor - human. ACCESSION GO 1977 
np viyttfhief rkaflkilsc 
Class A 

dopamine receptor D4 - human. ACCESSION DYHUD4 
npviytv fhaefrnvfr kalracc 
Class A 

dopamine receptor D5 - human. ACCESSION DYHUD5 

npviya fhadfqkvfa qllgcshfcs rtpvetvnis nelisynqdi vfhkeiaaay ihmmpnavtp gnrevdndee 
egpfdrmfqi yqtspdgdpv aesvweldce geisldkitp ftpngfh 
Class A 

muscarinic acetylcholine receptor Ml [Homo sapiens]. ACCESSION NP 000729 
npmcyal cnkafrdtfr llllcrwdkr rwrkipkrpg svhrtpsrqc 
Class A 

muscai inic acetylcholine receptor M2 [Homo sapiens]. ACCESSION NP_000730 
npacy alcnatfkkt fkhllmchyk nigatr 
Class A 

muscarinic acetylcholine receptor M3 [Homo sapiens]. ACCESSION NP000731 
n pvcyalcnkt frttfkmlll cqcdkkkrrk qqyqqrqsvi fhkrapeqal 
Class A 

muscarinic acetylcholine receptor M4 [Homo sapiens]. ACCESSION NP 000732 
npa cyalcnatfk ktfrhlllcq yrnigtar 
Class A 

m5 muscarinic receptor, locus HUMACHRM ACCESSION AAA51569 
npicyalcnr tfrktfkmll lcrwkkkkve eklywqgnsk lp 
Class A 

5-hydroxytryptamine (serotonin) receptor 1A [Homo sapiens]. ACCESSION BAA90449 
npviy aymkdfqna fkkiikckf 
Class A 

5-hydroxytryptamine (serotonin) receptor IB [Homo sapiens]. ACCESSION BAA94455 
npiiyt msnedfkqaf hklirfkcts 
Class A 



20. 



5-hydroxytryptamine (serotonin) receptor IE [Homo sapiens]. ACCESSION BAA94458 
n pllytsfhed fklafkklir ere 
Class A 
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2 1 . OLFACTORY RECEPTOR 6A1 . ACCESSION 095222 
npiiyclrnq evkralccil hlyqhqdpdp kkgsrnv 

Class A 

22. OLFACTORY RECEPTOR 2C1. ACCESSION 095371 
npliy tlrnmevkga lrrllgkgre vg 

Class A 

23. angiotensin receptor 1 [Homo sapiens]. ACCESSION NP 03361 1 
npl fygflgkkfk ryflqllkyi ppkakshsnl sfkmsflsyr psdnvssstk kpapcfeve 

Class B 

24. angiotensin receptor 2 [Homo sapiens]. ACCESSION NP 000677 
npflycf vgnrfqqklr svfrvpitwl qgkresmscr kssslremet fvs 

Class B 

25. interleukin 8 receptor beta (CXCR2) [Homo sapiens]. ACCESSION NM_001557 
NTLn r AFIGQKFRHGLLKILAIHGLISKDSLPKDSRPSFVGSSSGKTSTTL 

Class B 

26. cx3c chemokine receptor 1 (cx3crl) (fractalkine receptor) 
ACCESSION P49238 

np liyafagekf rrylyhlygk clavlcgrsv hvdfsssesq rsrhgsvlss nftyhtsdgd allll 
Class B 

27. neurotensin receptor - human. ACCESSION S29506 

n pilynlvsan frhiflatla clcpvwrrrr krpafsrkad svssnhflss natretly 
Class B 

28. SUBSTANCE-P RECEPTOR (SPR) (NK-1 RECEPTOR) (NK-1R). ACCESSION P25 103 
npiiycclnd rfrlgfkhaf rccpfisagd yeglemkstr ylqtqgsvyk vsrleffisfwgaheeepe dgpkafpssl 
dltsncssrs dsktmtesfs fssnvls 

Class B 

29. vasopressin receptor type 2 [Homo sapiens]. ACCESSION AAD 16444 
npwiyasfss svsselrsll ccargrtpps lgpqdescff assslakdfs s 

Class B 

30. thyrotropin-releasing hormone receptor - human. ACCESSION JN0708 

npviy nlmsqkfraa frklcnckqk ptekpanysv alnysvikes dhfsfelddi fvfdfylsaf kvsfddtcla sevsfsqs 
Class B 

31. oxytocin receptor - human. ACCESSION A55493 

npwiym lftghlfhel vqrflccsas ylkgrrlget saskksnsss fvlshrsssq rscsqpsta 
Class B 



rm 



Appln. Filing Date: November 5, 2001 

Title: Modified G-Protein Coupled Receptors 

Inventor(s): Robert H. Oakley, et al. 

Application No.: 09/993,844 Sheet 7 of 25 

Figure 2 
page 4 

32. neuromedin U receptor [Homo sapiens]. ACCESSION AAG24793 
npvlyslmssrfretfqealclgacchrliprhsshslsrmttgstlcdvgslgswvhplagndgpeaqqetdps 

Class B 

33. gastrin receptor. ACCESSION AAC37528 

nplvy cfmhrrfrqa cletcarccp rpprarpral pdedppfpsi aslsrlsytt /sfigpg 
Class B 

34. galanin receptor 3 [Homo sapiens]. ACCESSION 10879541 

nplv yalasrhfra rfrrlwpcgr rrrhrarral rrvrpassgp pgcpgdarps grllagggqg pepregpvhg geaargpe 
Class A 

35. edg-1 - human. ACCESSION A35300 

npiiy tltnkemrra firimscckc psgdsagkfk rpiiagmefs rsksdnsshp 361 qkdegdnpet imssgnvnss s 
Class A 

36. central cannabinoid receptor [Homo sapiens]. ACCESSION NP057 1 67 

npiiyair skdlrhafrs nnpscegtaq pldnsmgdsd cllikliamiaa svhraaesci kslvkiakvi msvsluisae al 
Class A 

37. delta opioid receptor - human. ACCESSION 138532 

npvlyaf ldenfkrcfr qlcrkpcgrp dpssfsrpre atarervtac tpsdgpgggr aa 
Class A 

38. proteinase activated receptor 2 (PAR-2) human. ACCESSION P55085 
dpfvyyfvshdfrdhaknallcrsvrtvkqmqvsltskkhsrksssyssssttvktsy 

Class A 

39. vasopressive intestinal peptide receptor (VIPR) rat. ACCESSION NM_0 12685 
NGEVQAELRRKWRRWHLQGVLGWSSKSQHPWGGSNGATCSTQVSMLTRVSPSARR 
SSSFQAEVSLV 

Class B 
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Figure 3 



A. Human V2R DNA (nucleotides encoding the last 29 amino acids of the 
V2R and the adjacent stop codon): 



gcccggggacgcaccccacccagcctgggtccccaagatgagtcctgcaccaccgccagctcct 
ccctggccaaggacacttcatcgtga 



B. 



PCR amplified human V2R DNA fragment: 



gcggccgcacggggacgcaccccacccagcctgggtccccaagatgagtcctgcaccaccgcc 
agctcctccctggccaaggacacttcatcgtga agatctccgcggtctaga 



*Additions and changes to the V2R DNA are underlined. 

*The Sma I (cccggg) restriction enzyme site (underlined in Fig. 3A) was 
eliminated in the amplified DNA fragment by changing a cytosine to an 
adenine. 

*A Not I restriction site (gcggccgc) was incorporated into the amplified 
DNA fragment by adding 6 nucleotides (gcggcc) to the 5' end of the 
V2R DNA. 



*Bgl II (agatct), Sac II (ccgcgg), and Xba I (tctaga) restriction enzyme 
sites were added to the 3' end of the V2R DNA. 
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Figure 4 





c. 



..AAARGRTPPSLGPQDESCTTASSSLAKDTSS 
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Figure 5 
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Figure 6 

Receptor parr2-GFP Overlay 
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Figure 9 

Amino Acid Sequence of the Wild-Type Receptors 

A. Amino acid sequence of the wild-type V2R 

MLMASTTSAVPGHPSLPSLPSNSSQERPLDTRDPLLARAELALLSIVFVAVALSNGLVLAA 
LARRGRRGHWAP I HVF I GHL CLAD LAVAL FQVL PQLAWKATDRFRGPDALCRAVKY LQMVG 
MYASS YM I LAMTLDRHRAI CRPMLAYRHGSGAHWNRPVLVAWAFSLLLS LPQLFI FAQRNV 
EGGSGVTDCWACFAEPWGRRTYVTWIALMVFVAPTLGIAACQVLIFREIHASLVPGPSERP 
GGRRRGRRTGSPGEGAHVSAAVAKTVRMTLVIVWYVLCWAPFFLVQLWAAWDPEAPLEGA 
PFVLLMLLASLNSCT NPWIYA SFSSSVSSELRSLLCCARGRTPPSLGPQDESCTTASSSLA 
KDTSS 

(Seq.ID No.l) 

B. Amino acid sequence of the wild-type P2AR 

MGQPGNGSAFLLAPNRSHAPDHDVTQQRDEVWWGMGIVMSLIVLAIVFGNVLVITAIAKF 

ERLQTVTNYFITSLACADLVMGLAWPFGAAHILMKMWTFGNFWCEFWTSIDVLCVTASIE 

TLCVIAVDRYFAITSPFKYQSLLTKNKARVIILMVWIVSGLTSFLPIQMHWYRATHQEAIN 

CYANETCCDFFTNQAYAIASSIVSFYVPLVIMVFVYSRVFQEAKRQLQKIDKSEGRFHVQN 

L5QVEQDGRTGHGLRRSSKFCLKEHKALKTLGIIMGTFTLCWLPFFIWIVKVIQDNLIRK 

E VY I LLNWI GYVNS GF NPLIY CRS PD FR I AFQELLCLRRS S LKAYGNGYS SNGNTGEQS GY 

HVEQEKENKLLCEDLPGTEDFVGHQGTVPSDNIDSQGRNCSTNDSLL 

(Seq. ED No. 2) 

Amino Acid Sequence of the Chimeric Receptors 

C. Amino acid sequence of the p 2 AR-V2R chimera (Oakley et al.) 

MGQPGNGSAFLLAPNRSHAPDHDVTQQRDEVWWGMGIVMSLIVLAIVFGNVLVITAIAKF 
ERLQTVTNYFITSLACADLVMGLAWPFGAAHILMKMWTFGNFWCEFWTSIDVLCVTASIE 
TLCVIAVDRYFAITSPFKYQSLLTKNKARVIILMVWIVSGLTSFLPIQMHWYRATHQEAIN 
CYANETCCDFFTNQAYAIASSIVSFYVPLVIMVFVYSRVFQEAKRQLQKIDKSEGRFHVQN 
LSQVEQDGRTGHGLRRSSKFCLKEHKALKTLGIIMGTFTLCWLPFFIVNIVHVIQDNLIRK 
EWILLNWIGYWSGFNTLIYCRSPDFRIAFQELLCARGRTPPSLGPQDESCTTASSSLAK 
DTSS 

(Seq. ID No. 3) 



*shown in bold are the amino acids that were moved to the P2AR to increase its affinity for 
arrestin. 
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Figure 10 

A. Amino acid sequence of the MOR-V2R chimera expressed from the 
pEArrB-l/MOR vector 

MDSSTGPGNTSDCSDPLAQASCSPAPGSWLNLSHVDGNQSDPCGLNRTGLG 

GNDSLCPQTGSPSMVTAITIMALYSIVCWGLFGNFLVMYVIVRYTKMKTA 

TNI YI FNLALADALATSTLPFQSVNYLMGTWPFGTILCKI VIS IDYYNMFT 

SIFTLCTMSVDRYIAVCHPVKALDFRTPRNAKIVNVCNWILSSAIGLPVMF 

MATTKYRQGS IDCTLTFSHPTWYWENLLKI CVFI FAFIMPI L I I TVCYGLM 

ILRLKSVRMLSGSKEKDRNLRRITRMVLVWAVFIVCWTPIHIYVIIKALI 

TIPETTFQTVSWHFCIALGYTNSCL NPVLYA FLDENFKRCFREFCAAARGR 

TPPSLGPQDESCTTASSSLAKDTSS 

(Seq. ID No. 4) 



B. Amino acid sequence of the D1AR-V2R chimera expressed from 
the pEArrB-l/Dl AR vector 

MAPNTSTMDEAGLPAERDFSFRILTACFLSLLILSTLLGNTLVCAAVIRFR 
HL R S KVTN F F V I S LAVS D L L VAVL VM P W KAVAE I AG F W P FGS F CN I WVAFD 
IMCSTASILNLCVISVDRYWAISSPFQYERKMTPKAAFILISVAWTLSVLI 
SFIPVQLSWHKAKPTWPLDGNFTSLEDTEDDNCDTRLSRTYAISSSLISFY 
I PVAIMIVTYTS I YRIAQKQIRRISALERAAVHAKNCQTTAGNGNPVECAQ 
SESSFKMSFKRETKVLKTLSVIMGVFVCCWLPFFISNCMVPFCGSEETQPF 
C I DS I T FDVFVWFGWANS S LNPIIYAFNADFQKAF STLLGC YRL CAAARGR 
TPPSLGPQDESCTTASSSLAKDTSS 
(Seq. ID No. 5) 
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Figure 10, pg. 2 

C. Amino acid sequence of the 5HT1AR-V2R chimera expressed from 
the pEArrB-l/5HTlAR vector 

MDVLSPGQGNNTTSPPAPFETGGNTTGISDVTVSYQVITSLLLGTLIFCAV 
LGNAC WAA I AL ER S L QNVAN YL I G S L AVTDLMVS VL VL PMAAL YQ VLNKW 
TLGQ VT CDL F I ALDVL CCT SSI LHL CAI ALDRYWAI TD P ID YVNKRT PRRA 
AAL I SLTWL I GFL I S I PPMLGWRTPEDRSDPDACT I SKDHGYTI YSTFGAF 
YI PLLLMLVL YGRI FRAARFRI RKTVKKVEKTGADTRHGAS PAPQPKKS VN 
GE SGSRNWRLGVE S KAGGALCANGAVRQGDDGAALE VI E VHRVGNSKEHLP 
LPSEAGPTPCAPASFERKNERNAEAKRKMALARERKTVKTLGIIMGTFILC 
WLPFFIVALVLPFCESSCHMPTLLGAI 

INWLGYSNSLLNPVIYAYFNKDFQNAFKKI I KCNFCAAARGRTPPSLGPQD 

ESCTTASSSLAKDTSS 

(Seq. ID No. 6) 

D. Amino acid sequence of the 03AR-V2R chimera expressed from the 
pEArrB-l/|33AR vector 

MAPWPHENSSLAPWPDLPTLAPNTANTSGLPGVPWEAALAGALLALAVLAT 

VGGNLLVIVAIAWTPRLQTMTNVFVTSLAAADLVMGLLWPPAATLALTGH 

WPLGATGCELWTSVDVLCVTAS I ETLCALAVDRYLAVTNPLRYGALVTKRC 

ARTAWLVWWSAAVSFAPIMSQWWRVGADAEAQRCHSMPRCCAFASNMPY 

VLLSSSVSFYLPLLVMLFVYARVFWATRQLRLLRGELGRFPPEESPPAPS 

RSLAPAPVGTCAPPEGVPACGRRPARLLPLREHRALCTLGLIMGTFTLCWL 

PFFLANVLRALGGPSLVPGPAFLALNWLGYANSAF NPLIY CRSPDFRSAFR 

RLLCRCAAARGRTPPSLGPQDESCTTASSSLAKDTSS 

(Seq. ED No. 7) 

E. Amino acid sequence of the EdglR-V2R chimera expressed from 
the pEArrB-l/EdglR vector 

MGPTSVPLVKAHRSSVSDYVNYD 1 I VRHYNYTGKLNI SAD KENS I KLTSW 

FILICCFII LEN I F VL LT I WKT KKFHRPM Y YF I GNL AL S DL LAGVAYTANL 

LLSGATTYKLTPAQWFLREGSMFVALSASVFSLLAIAIERYITMLKMKLHN 

GSNNFRLFLL I S ACWV ISLILGGLPI MGWNC I S AL S S C S T VL PL YHKH Y I L 

FCTTVFTLLLLSIVILYCRIYSLVRTRSRRLTFRKNISKASRSSEKSLALL 

KTVIIVLSVFIACWAPLFILLLLDVGCKVKTCDILFRAEYFLVLAVLNSGT 

NPIIYTLTNKEMRRAFIRIMSCCKCAAARGRTPPSLGPQDESCTTASSSLA 

KDTSS 

(Seq. ED No. 8) 



Appln. Filing Date: November 5, 2001 

Title: Modified G-Protein Coupled Receptors 

Jnventor(s): Robert H. Oakley, et al. 

Application No.: 09/993,844 Sheet 18 of 25 

Figure 11 



A. Nucleotide sequence of the (32AR-V2R chimera 

atggggcaacccgggaacggcagcgccttcttgctggcacccaatagaagccatgcgccggacc 

acgacgtcacgcagcaaagggacgaggtgtgggtggtgggcatgggcatcgtcatgtctctcat 

cgtcctggccatcgtgtttggcaatgtgctggtcatcacagccattgccaagttcgagcgtctg 

cagacggtcaccaact act teat cacttcactggcctgtgctgatctggtcatgggcctggcag 

tggtgccctttggggccgcccatattcttatgaaaatgtggacttttggcaacttctggtgcga 

gttttggacttccattgatgtgctgtgcgtcacggccagcattgagaccctgtgcgtgatcgca 

gtggatcgctactttgccattacttcacctttcaagtaccagagcctgctgaccaagaataagg 

cccgggtgatcattctgatggtgtggattgtgtcaggccttacctccttcttgcccattcagat 

gcactggtaccgggccacccaccaggaagccatcaactgctatgccaatgagacctgctgtgac 

ttcttcacgaaccaagcctatgccattgcctcttccatcgtgtccttctacgttcccctggtga 

tcatggtcttcgtctactccagggtctttcaggaggccaaaaggcagctccagaagattgacaa 

atctgagggccgcttccatgtccagaaccttagccaggtggagcaggatgggcggacggggcat 

ggactccgcagatcttccaagttctgcttgaaggagcacaaagccctcaagacgttaggcatca 

tcatgggcactttcaccctctgctggctgcccttcttcatcgttaacattgtgcatgtgatcca 

ggataacctcatccgtaaggaagtttacatcctcctaaattggataggctatgtcaattctggt 

ttcaatccccttatctactgccggagcccagatttcaggattgccttccaggagcttctgtgcg 

cccggggacgcarcccacccagcctgggtccccaagatgagtoctgcaccaccgccagctcctc 

cctggccaaggacacttcatcgtga 

(SEQ ID No. 9) 

B. Nucleotide sequence of the MOR-V2R chimera 

atggacagcagcaccggcccagggaacaccagcgactgctcagaccccttagctcaggcaagtt 

gctccccagcacctggctcctggctcaacttgtcccacgttgatggcaaccagtccgatccatg 

cggtctgaaccgcaccgggcttggcgggaacgacagcctgtgccctcagaccggcagcccttcc 

atggtcacagccattaccatcatggccctctactctatcgtgtgtgtagtgggcctcttcggaa 

acttcctggtcatgtatgtgattgtaagatacaccaaaatgaagactgccaccaacatctacat 

tttcaaccttgctctggcagacgccttagcgaccagtacactgccctttcagagtgtcaactac 

ctgatgggaacatggcccttcggaaccatcctctgcaagatcgtgatctcaatagattactaca 

acatgttcaccagcatattcaccctctgcaccatgagcgtggaccgctacattgctgtctgcca 

cccagtcaaagccctggatttccgtaccccccgaaatgccaaaatcgtcaacgtctgcaactgg 

atcctctcttctgccatcggtctgcctgtaatgttcatggcaaccacaaaatacaggcaggggt 

ccatagattgcaccctcacgttctcccacccaacctggtactgggagaacctgctcaaaatctg 

tgtctttatcttcgctttcatcatgccgatcctcatcatcactgtgtgttacggcctgatgatc 

ttacgactcaagagcgttcgcatgctatcgggctccaaagaaaaggacaggaatctgcgcagga 

tcacccggatggtgctggtggtcgtggctgtatttatcgtctgctggacccccatccacatcta 

cgtcatcatcaaagcgctgatcacgattccagaaaccacatttcagaccgtttcctggcacttc 

tgcattgctttgggttacacgaacagctgcctgaatccagttctttacgccttcctggatgaaa 

acttcaagcgatgcttcagagagttctgcgcggccgcacggggacgcaccccacccagcctggg 

tccccaagatgagtcctgcaccaccgccagctcctccctggccaaggacacttcatcgtga 

(SEQ ID No. 10) 
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C. Nucleotide sequence of the Dl AR-V2R chimera 

atggctcctaacacttctaccatggatgaggccgggctgccagcggagagggatttctcctttc 

gcatcctcacggcctgtttcctgtcactgctcatcctgtccactctcctgggcaatacccttgt 

ctgtgcggccgtcatccggtttcgacacctgaggtccaaggtgaccaacttctttgtcatctct 

ttagctgtgtcagatctcttggtggctgtcctggtcatgccctggaaagctgtggccgagattg 

ctggcttttggccctttgggtccttttgtaacatctgggtagcctttgacatcatgtgctctac 

ggcgtccattctgaacctctgcgtgatcagcgtggacaggtactgggctatctccagccctttc 

cagtatgagaggaagatgacccccaaagcagccttcatcctgattagcgtagcatggactctgt 

ctgtccttatatccttcatcccagtacagctaagctggcacaaggcaaagcccacatggccctt 

ggatggcaattttacctccctggaggacaccgaggatgacaactgtgacacaaggttgagcagg 

acgtatgccatttcatcgtccctcatcagcttttacatccccgtagccattatgatcgtcacct 

acaccagtatctacaggattgcccagaagcaaaccggcgcatctcagccttggagagggcagca 

gtccatgccaagaattgccagaccaccgcaggtaacgggaaccccgtcgaatgcgcccagtctg 

aaagttcctttaagatgtccttcaagagggagacgaaagttctaaagacgctgtctgtgatcat 

gggggtgtttgtgtgctgctggctccctttcttcatctcgaactgtatggtgcccttctgtggc 

tctgaggagacccagccattctgcatcgattccatcaccttcgatgtgtttgtgtggtttgggt 

gggcgaattcttccctgaaccccattatttatgcttttaatgctgacttccagaaggcgttctc 

aaccctcttaggatgctacagactctgcgcggccgcacggggacgcaccccacccagcctgggt 

ccccaagatgagtcctgcaccaccgccagctcctccctggccaaggacacttcatcgtga 

(SEQ ID No. 1 1) 

D. Nucleotide sequence of the 5HT1AR-V2R chimera 

atggatgtgctcagccctggtcagggcaacaacaccacatcaccaccggctccctttgagaccg 

gcggcaacactactggtatctccgacgtgaccgtcagctaccaagtgatcacctctctgctgct 

gggcacgctcatcttctgcgcggtgctgggcaatgcgtgcgtggtggctgccatcgccttggag 

cgctccctgcagaacgtggccaattatcttattggctctttggcggtcaccgacctcatggtgt 

cggtgttggtgctgcccatggccgcgctgtatcaggtgctcaacaagtggacactgggccaggt 

aacctgcgacctgttcatcgccctcgacgtgctgtgctgcacctcatccatcttgcacctgtgc 

gccatcgcgctggacaggtactgggccatcacggaccccatcgactacgtgaacaagaggacgc 

cccggcgcgccgctgcgctcatctcgctcacttggcttattggcttcctcatctctatcccgcc 

catgctgggctggcgcaccccggaagaccgctcggaccccgacgcatgcaccattagcaaggat 

catggctacactatctattccacctttggagctttctacatcccgctgctgctcatgctggttc 

tctatgggcgcatattccgagctgcgcgcttccgcatccgcaagacggtcaaaaaggtggagaa 

gaccggagcggacacccgccatggagcatctcccgccccgcagcccaagaagagtgtgaatgga 

gagtcggggagcaggaactggaggctgggcgtggagagcaaggctgggggtgctctgtgcgcca 

atggcgcggtgaggcaaggtgacgatggcgccgccctggaggtgatcgaggtgcaccgagtggg 

caactccaaagagcacttgcctctgcccagcgaggctggtcctaccccttgtgcccccgcctct 

ttcgagaggaaaaatgagcgcaacgccgaggcgaagcgcaagatggccctggcccgagagagga 

agacagtgaagacgctgggcatcatcatgggcacctt cat cctctgctggctgcccttct teat 

cgtggctcttgttctgcccttctgcgagagcagctgccacatgcccaccctgttgggcgccata 

atcaattggctgggctactccaactctctgcttaaccccgtcatttacgcatacttcaacaagg 

actttcaaaacgcgtttaagaagatcattaagtgtaacttctgcgcggccgcacggggacgcac 

cccacccagcctgggtccccaagatgagtcctgcaccaccgccagctcctccctggccaaggac 

acttcatcgtga 

(SEQ ID No. 12) 



Fig. 11, pg. 2 
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E. Nucleotide sequence of the (33AR-V2R chimera 

atggctccgtggcctcacgagaacagctctcttgccccatggccggacctccccaccctggcgc 

ccaataccgccaacaccagtgggctgccaggggttccgtgggaggcggccctagccggggccct 

gctggcgctggcggtgctggccaccgtgggaggcaacctgctggtcatcgtggccatcgcctgg 

actccgagactccagaccatgaccaacgtgttcgtgacttcgctggccgcagccgacctggtga 

tgggactcctggtggtgccgccggcggccaccttggcgctgactggccactggccgttgggcgc 

cactggctgcgagctgtggacctcggtggacgtgctgtgtgtgaccgccagcatcgaaaccctg 

tgcgccctggccgtggaccgctacctggctgtgaccaacccgctgcgttacggcgcactggtca 

ccaagcgctgcgcccggacagctgtggtcctggtgtgggtcgtgtcggccgcggtgtcgtttgc 

gcccatcatgagccagtggtggcgcgtaggggccgacgccgaggcgcagcgctgccactccaac 

ccgcgctgctgtgccttcgcctccaacatgccctacgtgctgctgtcctcctccgtctccttct 

accttcctcttctcgtgatgctcttcgtctacgcgcgggttttcgtggtggctacgcgccagct 

gcgcttgctgcgcggggagctgggccgctttccgcccgaggagtctccgccggcgccgtcgcgc 

tctctggccccggccccggtggggacgtgcgctccgcccgaaggggtgcccgcctgcggccggc 

ggcccgcgcgcctcctgcctctccgggaacaccgggccctgtgcaccttgggtctcatcatggg 

caccttcactctctgctggttgcccttctttctggccaacgtgctgcgcgccctggggggcccc 

tctctagtcccgggcccggctttccttgccctgaactggctaggttatgccaattctgccttca 

acccgctcatctactgccgcagcccggactttcgcagcgccttccgccgtcttctgtgccgctg 

cgcggccgcacggggacgcaccccacccagcctgggtccccaagatgagtcctgcaccaccgcca 

gctcctccctggccaaggacacttcatcgtga 

(SEQIDNo. 13) 



F. Nucleotide sequence of the Edgl-V2R chimera 

atggggcccaccagcgtcccgctggtcaaggcccaccgcagctcggtctctgactacgtcaact 
atgatatcatcgtccggcattacaactacacgggaaagctgaatatcagcgcggacaaggagaa 
cagcattaaactgacctcggtggtgttcattctcatctgctgctttatcatcctggagaacatc 
tttgtcttgctgaccatttggaaaaccaagaaattccaccgacccatgtactattttattggca 
atctggccctctcagacctgttggcaggagtagcctacacagctaacctgctcttgtctggggc 
caccacctacaagctcactcccgcccagtggtttctgcgggaagggagtatgtttgtggccctg 
tcagcctccgtgttcagtctcctcgccatcgccattgagcgctatatcacaatgctgaaaatga 
aactccacaacgggagcaataacttccgcctcttcctgctaatcagcgcctgctgggtcatctc 
cctcatcctgggtggcctgcctatcatgggctggaactgcatcagtgcgctgtccagctgctcc 
accgtgctgccgctctaccacaagcactatatcctcttctgcaccacggtcttcactctgcttc 
tgctctccatcgtcattctgtactgcagaatctactccttggtcaggactcggagccgccgcct 
gacgttccgcaagaacatttccaaggccagccgcagctctgagaagtcgctggcgctgctcaag 
accgtaattatcgtcctgagcgtcttcatcgcctgctgggcaccgctcttcatcctgctcctgc 
tggatgtgggctgcaaggtgaagacctgtgacatcctcttcagagcggagtacttcctggtgtt 
agctgtgctcaactccggcaccaaccccatcatttacactctgaccaacaaggagatgcgtcgg 
gccttcatccggatcatgtcctgctgcaagtgcgcggccgcacggggacgcaccccacccagcc 
tgggtccccaagatgagtcctgcaccaccgccagctcctccctggccaaggacacttcatcgtg 
a 

(SEQIDNo. 14) 



Fig. ll,pg.3 
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